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Abstract
Objectives Converging studies have confirmed a robust relationship between attachment and mindfulness, leading to the prop-
osition that dispositional mindfulness originates from early interpersonal relationships. Despite this assertion, few studies have
examined these relationships in adolescents and young adults. Theoretical linkages between mindfulness, attachment, relation-
ships, and self-regulation suggest that attachment may be linked to mindfulness via self-regulatory capacity. This study examined
the direct effect of attachment on dispositional mindfulness in adolescents and young adults, as well as indirect effects via
attentional control and emotion regulation.
Methods Participants were 421 adolescents and young people age 12–24 years (M = 17, SD = 4.10). They completed a self-
report survey measuring attachment anxiety, attachment avoidance, dispositional mindfulness, attentional control (AC), and
emotion regulation (ER).
Results There was a moderate effect of attachment anxiety 95% CI [− 1.45, − 0.93], and a small effect of attachment avoidance
95%CI [− 1.27, − 0.44] onmindfulness. Attachment anxiety was indirectly related to mindfulness via AC, 95%CI [− 0.32, − 10],
and ER, [− 0.80, − 0.41], as was attachment avoidance (AC, 95%CI [− 44, − 0.10], ER, 95%CI [− 0.52, − 0.19]. Serial mediation
analyses revealed serial paths from AC through ER and ER through AC with small effect sizes relative to individual mediators.
Conclusions Levels of dispositional mindfulness in adolescents were linked to attachment insecurity dimensions through atten-
tion control and emotion regulation. Attachment dimension-specific differences were noted; for the anxiety dimension, emotion
regulation exerts a stronger mediating effect.
Keywords Dispositional mindfulness . Attachment . Attentional control . Emotion regulation . Age
Individual variation in dispositional mindfulness has been re-
lated to a range of salutary benefits, such as enhanced emotion
processing and regulation, reduced rumination, and lower
levels of depressive symptoms (Tomlinson et al. 2018). As a
result, research examining the correlates of dispositional
mindfulness has burgeoned recently (Rau and Williams
2016). Attachment theory has provided a useful theoretical
framework for explaining individual differences in naturally
occurring mindfulness, with a recent meta-analysis
confirming moderate mean effect sizes between measures of
attachment and dispositional mindfulness (Stevenson et al.
2017). These studies have been pivotal to the assertion that
the capacity to be mindful has its roots in early interpersonal
relationships (Ryan et al. 2007; Shaver et al. 2007). Despite
claims about the developmental antecedents of dispositional
mindfulness, it is unclear whether similar associations be-
tween attachment and dispositional mindfulness can be detect-
ed in adolescents and young adults.
Intrinsic to the proposition that dispositional mindfulness
arises from interpersonal interactions is the conceptual overlap
between attachment, self-regulatory capacity, and mindfulness
(Caldwell and Shaver 2013; Goodall et al. 2012). Individual
differences in attentional control and emotion regulation have
been associated both with attachment patterns (Gillath et al.
2009; Pascuzzo et al. 2015) and with dispositional
* Karen Goodall
karen.goodall@ed.ac.uk
1 Department of Clinical and Health Psychology, University of
Edinburgh, Edinburgh, Scotland
2 Department of Clinical Psychology, University of Edinburgh,
Edinburgh, Scotland




mindfulness (Guendelman et al. 2017; Malinowski 2013).
Arguably, adolescence is a period of consolidation of both
attachment representations and self-regulatory processes
(Ahmed et al. 2015; Allen et al. 2004). Therefore, investiga-
tion of the correlates and mediators of dispositional mindful-
ness during this period is warranted.
Mindfulness can be conceptualized as comprising three
self-regulatory elements: cognitive and emotional flexibility
which are facilitated by attention regulation (Malinowski
2013). Mindfulness and self-regulation are likely to have a
bi-directional relationship. Sustained mindfulness practice
leads to neurobiological changes associated with improved
capacity across these areas in children and adults
(Guendelman et al. 2017; Kaunhoven and Dorjee 2017). At
the same time, higher dispositional mindfulness has been as-
sociated with higher levels of attentional capacity (Ruocco
and Direkoglu 2013), lower cortical emotional reactivity
(Brown et al. 2012), and enhanced emotion regulation capac-
ity (Modinos et al. 2010). Mindfulness may, therefore, be as
much a product of self-regulatory ability as a predictor of it
(Masicampo and Baumeister 2007).
The capacity to regulate attention and emotion has also
increasingly been associated with attachment-based individu-
al differences. According to attachment theory, individuals,
who have a history of sensitive and contingent caregiving,
internalize a model of psychological security which enables
them to engage in flexible and open attentional control
(Gillath et al. 2009; Muris and Dietvorst 2006). By contrast,
insecurely attached individuals engage in habitual and auto-
matic attentional strategies that protect against rejection and
shame (Mikulincer et al. 2003). Although automatic, these
strategies are cognitively demanding (Gillath et al. 2009)
and theoretically reduce the capacity to engage in mindful
awareness.
Attachment is commonly measured on two dimensions of
insecurity: attachment anxiety and attachment avoidance
(Brennan et al. 1998), with lower scores denoting security.
As these dimensions have been associated with distinct regu-
latory styles, the attachment framework further enables inves-
tigations of specific regulatory pathways. The attachment anx-
iety dimension, characterized by a compulsive need to guard
against rejection or abandonment (Shaver and Mikulincer
2002), has been associated with a high arousal/low control
style of regulation. This encompasses selective, threat-
focused attention monitoring (Ein-Dor et al. 2011b), high sub-
jective and neurological arousal in response to negative emo-
tion (Rognoni et al. 2008), and compulsive rumination (Wei
et al. 2005). The attachment avoidance dimension has been
associated with a hypoactivating regulatory style that defends
against information that threatens the sense of an invulnerable
self. This is characterized by the use of suppressive strategies
that limit attention to emotional input (Liu et al. 2017), low
affective evaluation (Vrtička and Vuilleumier 2012), and
blocking of negative emotion (Ein-Dor et al. 2011a). A small
number of studies have demonstrated that attachment dimen-
sions are linked to mindfulness indirectly through self-
regulatory capacity, including attentional control and emotion
regulation (Caldwell and Shaver 2013; Pepping et al. 2013).
Whether or not these mediating paths are relevant for adoles-
cent populations is unclear.
The period of adolescence, spanning from 10 to 24 years,
encompasses significant neurobiological and social-relational
changes (Sawyer et al. 2018). Firstly, executive functions,
subserved by cortical reactivity and control, are developing
during adolescence, leading to increased attentional and emo-
tion regulation capacity (Ahmed et al. 2015; Bunge and
Wright 2007) and age-related differences in emotion regula-
tion repertoires (Zimmermann and Iwanski 2014). Although
attachment patterns are relatively stable across adolescence
and adulthood, they can change in response to environmental
changes which overwhelm the adolescent’s capacity for affect
regulation (Allen et al. 2004; Pinquart et al. 2013). The meta-
regression of Stevenson et al. (2017) indicated that age did not
moderate the relationship between attachment and mindful-
ness. However, participants in this study were 16 years or
older. Thus, it remains unclear whether mechanisms seen in
adult samples are a reflection of consolidated attachment rep-
resentations and self-regulatory processes, or whether they
can also be detected in an adolescent sample.
In this study, we investigated the direct and indirect rela-
tionships between attachment and dispositional mindfulness
via attentional control and emotion regulation in adolescents
from 12 to 24 years. Based on previous research, we predicted
small to moderate effect sizes for both dimensions of attach-
ment insecurity. As a preliminary investigation, we tested for a
moderating effect of age before advancing to mediation anal-
ysis. Based on the meta-regression of Stevenson et al. (2017),
we predicted that there would be no conditional effect of age
on the relationship. We further investigated potential media-
tors of these relationships. Based on previous studies, we pre-
dicted a different pattern of mediating effects for the attach-
ment dimensions. We predicted a stronger indirect effect of
attentional control than emotion regulation in the relationship
between attachment avoidance and mindfulness, due to the
suppressive attention tendencies associated with this dimen-
sion. Based on the high arousal/low control associated with
the anxiety dimension, we predicted that the largest indirect
effect on mindfulness would be via emotion regulation.
Attentional control and emotion regulation are, arguably,
interlinked. For example, attentional capacity has been linked
to emotion awareness and clarity (O'Bryan et al. 2017; Teper
et al. 2013), and conversely emotional arousal can affect at-
tentional capacity (Jeffries et al. 2008). We therefore explored
serial indirect pathways from attentional control to emotion
regulation and vice versa. In view of a lack of relevant litera-




Three of the 424 individuals, who completed the survey, were
excluded due to not meeting the age criteria. The remaining
421 participants were age 12 to 24 years (Mage = 17 years, SD
= 4.10). The majority (87%) were UK residents (4% other-
European-other and 9% from other countries) and 61% were
female. A small proportion of participants (11%) indicated
that they mediated weekly or more frequently. An indepen-
dent samples t test was conducted to compare mindfulness
scores for those who indicated that they mediated on a weekly
or more frequent basis and those who meditate less frequently
or not at all. There was no significant difference in scores
between meditators (M = 32.79, SD = 6.26) and non-medita-
tors, t (419) = 0.95, p = 0.34, 95% CI [− 0.88, 2.52], (M =
31.96, SD = 5.51. Thus, all participants were retained in the
sample. Based on previous research, path sizes were estimated
for the a and b paths. Following the recommendations of Fritz
and MacKinnon (2007), the sample size required to achieve a
small-medium mediation effect (α = 0.26, β = 0.39), using
percentile bootstrapping, was 126.
Procedures
This study was approved by the University Ethics Committee
and the Local Education Authority of the relevant schools.
Inclusion criteria included age 12–24 years old with good
understanding of written English. Two hundred and fifty-
five participants, age 12–18 years, were recruited from three
state schools. The remainder of the sample was contacted via
university email and social media. Informed consent was ob-
tained from all individual participants included in the study.
Additional parental consent was obtained for participants un-
der 16 years of age. The majority of the participants accessed
the survey via a secure online survey platform. For school-age
participants, this was completed during school hours. One




The Cognitive and Affective Mindfulness Scale-Revised
(CAMS-R; Feldman et al. 2007) is a unidimensional, 12-item,
self-report measure, designed to reflect the breadth of the
mindfulness concept while retaining simple language. It is
the only mindfulness measure which has been normed for
use with children and adolescents. Participants rated the extent
to which items applied to them (e.g., “It is easy for me to
concentrate on what I am doing”) on a scale of 1 (rarely/not
at all) to 4 (almost always). Conceptually, it differs from other
mindfulness scales in measuring a willingness and capacity to
be mindful (‘I try to notice my thoughts without judging
them’) rather than the extent to which one is mindful during
the day (Bergomi et al. 2012). It is therefore based on compo-
nents proposed to be required to reach a mindful state (atten-
tion, awareness, present focus, and acceptance/nonjudgment).
The scale has good convergent validity with other mindful-
ness measures, significant associations with measures of dis-
tress, well-being and emotion regulation, and good internal
consistency, α = 0.76 (Feldman et al. 2007).
Attachment
The Experiences in Close Relationships-Relationship
Structures Scale (ECR-RS; Fraley et al. 2011) is a 9-item
questionnaire which assesses two-dimensional attachment
structures: attachment anxiety and attachment avoidance.
Participants were asked to indicate how well statements, such
as “I am afraid that this person may abandon me,” represented
their feelings on a scale of 1 (strongly disagree) to 7 (strongly
agree). Higher scores denote greater attachment insecurity.
The questionnaire exhibits satisfactory construct validity, in-
cluding factor-specific links to the model of adult attachment
(Bartholomew and Horowitz 1991), and supports the applica-
tion of the ECR-RS to assessing relationship-specific adoles-
cent attachment structures (Donbaek and Elklit 2014).
Reported internal consistency for the dimensions ranges from
0.81 to 0.92 (Fraley et al. 2011).
Emotion regulation
The Difficulties in Emotion Regulation Scale (DERS; Gratz
and Roemer 2004) is a 36-item self-report tool, measuring
difficulties in emotion regulation. Participants endorsed state-
ments on a scale of 1 (never) to 5 (almost always). The scale
comprises a total score, as well as 6 sub-scales: lack of emo-
tional awareness, lack of emotional clarity, impulse control,
goal-directed behavior (remaining goal-focused when dis-
tressed), non-acceptance of emotional responses (being dis-
tressed by negative emotions), and limited access to emotion
regulation strategies. Gratz and Roemer (2004) report high
internal consistency, α = 0.93 for the total scale used in this
study. The scale also has good reliability and validity with
adolescents (Weinberg and Klonsky 2009).
Attentional control
The Attentional Control Scale (ACS; Derryberry and Reed
2002) is a 20-item self-report measure of executive control
over attention. Statements, such as “It’s very hard for me to
concentrate on a difficult task when there are noises around,”
were endorsed on a scale of 1–4, (almost never) to 4 (always).
Mindfulness
Reported internal consistency for the total score is high (α =
0.75;Muris et al. 2007). Several studies have begun to provide
support for the predictive validity of the ACS (Derryberry and
Reed 2002).
Data Analyses
Data analyses were conducted using SPSS version 23.
Inspection of the raw data revealed no missing values.
Descriptive statistics were computed for all study variables.
Pearson’s correlation coefficients were inspected to assess as-
sociations between variables based on Cohen’s (1988) criteria
for small (0.10), medium (0.30), and large (0.50) associations.
In all models reported, when attachment anxiety was the an-
tecedent variable, attachment avoidance was entered as a con-
trol variable and vice versa.
Using multiple linear regression analysis, mindfulness was
regressed onto both dimensions of attachment insecurity to
assess the unique variance that each dimension explained.
To examine the potential interacting effect of age on the rela-
tionship between attachment and mindfulness, a moderating
mediation analysis was conducted using process model 1 of
the SPSS macro PROCESS (Version 3) (Hayes 2018).
To test whether attentional control and emotion regulation
mediated the relationship between attachment and mindful-
ness, parallel multiple mediation analyses (PMMA) were con-
ducted using PROCESS model 4 (see Fig. 1). A defining
feature of PMMAs is that nomediator is modelled as influenc-
ing another mediator in the model. This model allows for
estimation of a simultaneous test of both mediators, while
accounting for shared variance between them. We hypothe-
sized that attachment insecurity (attachment anxiety and at-
tachment avoidance (X)) would indirectly influence mindful-
ness (Y) via attentional control (M1) and emotion regulation
(M2).
In a PMMA, while mediators can be correlated, it is as-
sumed that no mediator casually influences another. To fur-
ther probe whether the mediators impact on one another in a
serial manner, we conducted serial multiple mediation analy-
ses (SMMA), using PROCESS model 6 (Fig. 2). In SMMAs,
the assumption of no causal relationship between two media-
tors is rejected a priori (Hayes 2018). SMMAs facilitate
modelling of direct and indirect effects, including a serial in-
direct effect via attentional control through emotion regula-
tion. We modelled this separately for both attachment dimen-
sions and reversed the order of the mediators in two additional
models. Thus, four serial multiple mediator models were
conducted.
In all models, pairwise comparison between specific indi-
rect effects determined whether any indirect effect was statis-
tically different from any other in the model. All regression/
path coefficients were reported in unstandardized forms. A
bootstrapping method was used as it does not assume normal
distributions for variables. Resampling was done 10,000 times
as recommended by Hayes (2018).
Results
Descriptive statistics and correlations
Table 1 shows the correlations, means, standard deviations,
and alpha coefficients for all study variables, indicating high
internal consistency of measures and relationships in the ex-
pected direction. Medium negative correlations emerged be-
tween dispositional mindfulness and attachment anxiety, r = −
0.44, p < 0.001; attachment avoidance, r = − 0.28, p < 0.001;
attentional control, r = 0.54, p < 0.001; and difficulties in
emotion regulation, r = 0.62, p < 0.001. Age was not signif-
icantly correlated with mindfulness scores but had a small
significant positive correlation with attachment anxiety, r =
0.11, p = 0.02.
Relationships between attachment dimensions and
mindfulness
Table 2 displays the results of regressing dispositional
mindfulness scores onto attachment anxiety and avoidance
simultaneously. Attachment insecurity explained 23% of
the unique variance in dispositional mindfulness, F(2,
418) = 60.95, p < 0.001, R2 = 0.23). The standardized
coefficients indicate a moderate effect size for anxiety, β
= − 0.40, 95% CI [− 1.45, − 0.93], and a small effect size
for avoidance, β = − 0.18, 95% CI [− 1.27, − 0.44]. This
confirms that each attachment dimension is a unique pre-
dictor of dispositional mindfulness when the effect of the
other dimension is controlled. For each unit increase in
attachment anxiety and avoidance, dispositional mindful-
ness scores decreased by 1.19 and 0.86 units respectively.Fig. 1 Parallel Multiple Mediation Model (PMM)
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Moderating effect of age on the relationship between
attachment and mindfulness
To examine whether there was an effect of age on the rela-
tionship between attachment and mindfulness, two modera-
tion analyses were conducted using the PROCESS macro. In
the first model, mindfulness was regressed on attachment anx-
iety, with age as a moderator. The model was significant, F(4,
416) = 32.80, p < 0.001. Attachment anxiety did not explain a
significant proportion of unique variance in mindfulness when
attachment avoidance and age were controlled, b = − 0.15, SE
= 0.55, 95% CI [− 0.93, 1.22]. Although there was a small
interaction effect between age and attachment anxiety, b = −
0.08, SE = 0.03, 95% CI [− 0.14, − 0.02], the conditional
effect was significant at lower (b = − 0.84, SE = 0.19, 95%
CI [− 1.21, − 0.48], mean (b = − 1.16, SE = 0.13, 95% CI [−
1.42, − 0.90], and older ages (b = − 1.48, SE = 0.18, 95% CI
[− 1.83, − 1.12], and the Johnson-Neyman technique indicated
that there were no statistical transition points within the ob-
served age range. Thus, while there was a small moderating
effect, a specific age range of statistical change could not be
determined from the sample range.
In the second model, with attachment avoidance as the
independent variable, the model was also significant, F(4,
416) = 31.37, p < 0.001. Attachment avoidance explained a
significant proportion of unique variance in dispositional
mindfulness when attachment anxiety and age were con-
trolled, b = − 2.03, SE = 0.89, 95% CI [− 3.78, − 0.28].
There was no interaction effect, however, indicating that the
relationship between attachment avoidance and mindfulness
does not vary by age (b = − 0.07, SE = 0.05, 95% CI [− 0.03,
0.16).
Mediating effects
To examine the direct and indirect effects of attachment on
mindfulness, via attentional control and emotion regulation,
two parallel multiple mediator analyses were conducted
(Table 3). In all models henceforth, age was entered as a
control variable. In the first model, the total effect of attach-
ment anxiety on mindfulness was significant, b = − 1.17, 95%
CI [− 1.43, − 0.91]. The direct effect was also significant, b =
− 0.39, 95% CI [− 0.65, − 0.13], indicating that attachment
anxiety explains additional variance over that explained by the
mediators. The unstandardized regression coefficients indicat-
ed that attentional control, b = − 0.20, 95% CI [− 0.32, − 0.10]
and emotion regulation, b = − 0.58, 95% CI [− 0.80, − 0.41])
were significant mediators of this relationship. Pairwise com-
parison of the specific indirect effects confirmed significant
differences, b = − 0.39, 95% CI [− 0.61, − 0.16]). The hypoth-
esis that emotion regulation would be a stronger mediator of
this relationship than attentional support was supported.
Fig. 2 Serial Multiple Mediation
Model (SMM)
Table 1 Correlations, means,
standard deviations, and internal
reliability of study variables
Variable 1 2 3 4 5 Mean SD α
1 CAMS-R 1 31.97 5.51 0.77
2 ECR-anxiety − 0.44** 1 4.13 1.83 0.80
3 ECR-avoidance − 0.28** 0.25** 1 3.54 1.16 0.89
4 ACS − 0.54** − 0.25** − 0.23** 1 18.55 4.42 0.80
5 DERS − 0.62** 0.49** 0.22** − 0.35** 1 90.11 24.38 0.94
6 Age − 0.08 0.11* − 0.06 0.06 − 0.62** 17.01 0.20 -
CAMS-R Cognitive and Affective Mindfulness Scale-Revised, ECR Experiences in Close Relationships-Revised
Questionnaire, ACSAttentional Control Scale,DERSDifficulties in Emotion Regulation Scale. **p < 0.001, *p <
0.05
Mindfulness
In the second model, the total effect of attachment avoid-
ance on mindfulness was also significant, b = − 0.88, 95% CI
[− 1.30, − 0.46]. The direct effect of attachment avoidance on
mindfulness was not significant, b = − 0.29, 95% CI [− 0.64,
0.07], indicating that the effect of attachment avoidance on
mindfulness is fully accounted for by the mediators. There
were significant indirect effects via attentional control, b = −
0.26, 95% CI [− 0.44, − 0.10] and emotion regulation, b = −
0.34, 95% CI [− 0.52, − 0.19]. Pairwise comparison of the
indirect effect found no significant differences in the indirect
effects of attentional control and emotion regulation, b = −
0.08, 95% CI [− 27, 0.13]. The hypothesis that attentional
control would be a stronger mediator in the relationship be-
tween attachment avoidance and mindfulness was therefore
not supported.
Serial mediations
Serial mediation hypothesizes a causal linking chain of medi-
ators. We tested two possible mediating pathways linking at-
tachment to mindfulness: attentional control to emotion regu-
lation and the reverse path. Separate models were conducted,
with attachment anxiety and avoidance as antecedent vari-
ables. This led to a total of four models (Table 4). All models
were compared in terms of the significant paths yielded by
different causal models of the mediators (Table 5).
In SMMA1, there were three significant paths linking at-
tachment anxiety to mindfulness: a serial path to attentional
control to emotion regulation, b = − 0.09, 95% CI [− 0.15, −
0.05], as well as indirect paths through attentional control, b =
− 0.20, 95% CI [− 0.31, − 0.10], and emotion regulation, b = −
0.50, 95%CI [− 0.69, − 0.35]. Pairwise comparison of indirect
effects found significant differences between all pathways,
indicating that emotion regulation was a stronger mediator
than the serial path or attentional control. In SMMA 2, there
were three significant paths linking attachment avoidance to
mindfulness: a serial path to attentional control to emotion
regulation, b = − 0.12, 95% CI [− 0.21, − 0.05], and paths
via attentional control, b = − 0.26, 95% CI [− 0.44, − 0.11],
and emotion regulation, b = − 0.22, 95% CI [− 0.38, − 0.10].
Pairwise comparison of indirect effects indicated that the ef-
fect of attentional control was stronger than that of the serial
path, b = − 0.14, 95% CI [− 0.30, − 0.04].
SMMA3 and SMMA4 tested the same models, with the
order of the mediators reversed. In SMMA3, emotion regula-
tion to attentional control was a significant serial path in the
relationship between attachment anxiety and mindfulness, b =
− 0.27, 95% CI [− 0.38, − 0.19]). There was also a significant
indirect effect of emotion regulation, b = − 0.58, 95% CI [−
0.79, − 0.41]. In SMMA4, attachment avoidance was indirect-
ly associated with mindfulness through a significant serial
pathway from emotion regulation to attentional control, b =
− 0.03, 95% CI [− 0.05, − 0.02], and a significant path via
emotion regulation, b = − 0.07, 95% CI [− 0.10, − 0.04].
Pairwise comparison of indirect effects in SMMA3 and 4
confirmed that the effect of the serial path was significantly
weaker than that of emotion regulation.
The results from the SMMA analyses indicate that emotion
regulation and attentional control may interact bi-directionally
in mediating the relationship between attachment insecurity
and mindfulness. Comparison of the significant serial paths
also suggests that there were subtle differences in the mecha-
nisms linking the two attachment dimensions to mindfulness.
Comparison of SMMA1 and SMMA3 suggests that the most
plausible serial path linking attachment anxiety to mindfulness
is one where the dysregulated emotion associated with attach-
ment anxiety limits attentional control and, thus, the capacity
to be mindful. By contrast, comparing SMMA 2 and 4, sug-
gests that the plausible serial path linking attachment avoid-
ance to mindfulness is characterised by attentional control
difficulties negatively impacting emotion regulation capacity
and subsequently mindfulness.
Discussion
This study aimed to extend our current understanding of the
relationship between attachment and dispositional mindful-
ness, by focusing on an adolescent and young adult sample.
The present study also assessed direct and indirect paths from
attachment to mindfulness through examining attentional con-
trol and emotion regulation as parallel and serial mediators.
Table 3 PMM analyses with emotion regulation and attentional control
as mediators
IV Path Effect SE 95% CI
ECR-anxiety Total effect (c) − 1.17 0.13 [− 1.43, − 0.91]
Direct effect (c') − 0.39 0.13 [− 0.65, − 0.13]
Total indirect effect − 0.78 0.11 [− 1.00, − 0.58]
Indirect via ACS − 0.20 0.05 [− 0.32, − 0.10]
Indirect via DERS − 0.58 0.10 [− 0.80, − 0.41]
ECR-avoidance Total effect (c) − 0.88 0.21 [− 1.30, − 0.46]
Direct effect (c') − 0.29 0.18 [− 0.64, 0.07]
Total indirect effect − 0.60 0.14 [− 0.86, − 0.33]
Indirect via ACS − 0.26 0.09 [− 0.44, − 0.10]
Indirect via DERS − 0.34 0.08 [− 0.52, − 0.19]
Table 2 Regression model of mindfulness on attachment
Source B SE β t p 95% CI
Intercept 39.79 0.84 47.12 0.00 [38.13, 41.45]
ECR-anxiety − 1.19 0.13 − 0.40 − 8.97 0.00 [− 1.45, − 0.93]
ECR-avoidance − 0.86 0.21 − 0.18 − 4.04 0.00 [− 1.27, − 0.44]
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Consistent with previous research on adult samples
(Stevenson et al. 2017), we found a moderate negative asso-
ciation between attachment anxiety and mindfulness and a
small negative association between attachment avoidance
and mindfulness. In contrast to previous research (Stevenson
et al. 2017), we found a small moderating effect of age on the
relationship between attachment anxiety and mindfulness.
This suggests that the negative relationship between attach-
ment anxiety and mindfulness increases over time. Consistent
with our hypotheses, we found that attentional control and
emotion regulation mediated the relationship between attach-
ment and dispositional mindfulness. Furthermore, subtle dif-
ferences were noted in the mediating pathways linking attach-
ment dimensions (anxiety and avoidance) to mindfulness.
Converging studies on adult participants have pointed to a
robust pattern of association between individual dimensions
of attachment insecurity and mindfulness levels. The results of
this study affirm that the same pattern of association can be
detected in a sample of adolescents and young adults, despite
the documented changes in attachment representations and
self-regulatory capacity that are characteristic of this life stage.
Extending the age range to a younger sample provides further
support for the view that dispositional mindfulness is related
to early interpersonal relationships. This study also had meth-
odological strengths in testing the effects of prior meditation
experience prior to the main analyses and controlling for co-
variance between the attachment dimensions. In contrast with
the meta-regression conducted by Stevenson et al. (2017),
which comprised studies on mainly adult participants, the
present study found a stronger effect of attachment anxiety
on mindfulness with increasing age. Further replication of this
effect is required before strong conclusions can be drawn.
The results of the present study build on previous studies
which have modelled mediating pathways and have identified
attentional control and emotion regulation as mechanisms be-
tween attachment and mindfulness (e.g., Caldwell and Shaver
2013; Pepping et al. 2013). In this study, we used parallel
models to test each mediator while accounting for the shared
variance between them. As expected, both variables mediated
relationships between attachment dimensions and mindful-
ness. Based on research that asserts that individual attachment
dimensions are associated with distinct style of self-regula-
tion, we expected to see subtle differences in the mediating
paths between each dimension and mindfulness. This was
partly supported by results. We hypothesized that there would
be a stronger mediating effect of attentional control than emo-
tion regulation in the relationship between attachment avoid-
ance and mindfulness. In fact, the mediating effect of atten-
tional control was not statistically different to that of emotion
regulation. This suggests that the characteristic regulatory
Table 5 SMM analyses with
emotion regulation and
attentional control as mediators
Model IV Path b SE 95% CI
1 ECR-anxiety Indirect total 0.78 0.11 [ 1.00, − 0.58]
Indirect via ACS − 0.20 0.05 [− 0.31, − 0.10]
Indirect via DERS − 0.50 0.08 [− 0.69, − 0.35]
Indirect via ACS→DERS − 0.09 0.03 [− 0.15, − 0.05]
2 ECR-avoidance Indirect total − 0.60 0.13 [− 0.87, − 0.35]
Indirect via ACS − 0.26 0.08 [− 0.44, − 0.11]
Indirect via DERS − 0.22 0.07 [− 0.38, − 0.10]
Indirect via ACS →DERS − 0.12 0.04 [− 0.21, − 0.05]
3 ECR-anxiety Indirect total − 0.78 0.11 [− 1.02, − 0.59]
Indirect via ACS − 0.07 0.05 [− 0.02, 0.16]
Indirect via DERS − 0.58 0.10 [− 0.79, − 0.41]
Indirect via DERS→ACS − 0.27 0.05 [− 0.38, − 0.19]
4 ECR-avoidance Indirect total − 0.60 0.13 [− 0.86, − 0.35]
Indirect via ACS − 0.02 0.01 [− 0.05, 0.00]
Indirect via DERS − 0.07 0.02 [− 0.10, − 0.04]
Indirect via DERS→ ACS − 0.03 0.01 [− 0.05, − 0.02]
Table 4 Possible serial models,
accounting for mindfulness,
according to different causal
orders
SMM Model IV M1 M2
1 ECR-anxiety→ Attentional control→ Emotion regulation →
2 ECR-avoidance → Attentional control→ Emotion regulation →
3 ECR-anxiety→ Emotion regulation → Attentional control→
4 ECR-avoidance → Emotion regulation → Attentional control→
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style associated with the avoidance dimension reduces the
capacity to bemindful through emotion regulation facets, such
as poor awareness and clarity of emotions (Goodall 2015), as
well as maladaptive attentional strategies (Mikulincer et al.
2003). The hypothesis that there would be a stronger mediat-
ing effect of emotion regulation than attentional control in the
relationship between attachment anxiety and mindfulness was
supported. Thus, while both attentional control and difficulties
in regulating emotion are mechanisms linking attachment di-
mensions to mindfulness, for people with high attachment
anxiety, emotion dysregulation is the predominant mecha-
nism. Attachment anxiety has been associated with high levels
of arousal in response to negative external or internal stimuli
and a paucity of adaptive strategies for managing arousal
(Rognoni et al. 2008; Wei et al. 2005), leading to inflexible
modes of processing that are “mindless” rather than mindful.
We also conducted serial mediation analyses to determine
whether the mediators linked attachment to mindfulness in a
casual chain. We made no assumptions about order and tested
the serial path from attentional control to emotion regulation
and the reverse path. Modelling alternative serial indirect ef-
fects avoided false assumptions based on unidirectional serial
models. Notably, all four serial paths were significant, indicat-
ing that attentional control and emotion regulation are likely to
have a bi-directional effect on each other in linking attachment
to mindfulness. The largest serial path linking attachment
avoidance to mindfulness was via attentional control to emo-
tion regulation. From a mindfulness perspective, attending to
thoughts and emotions is a first step in increasing the clarity and
awareness required for detached observation (Baer 2003). The
serial path therefore offers an additional path from attachment
avoidance to mindfulness, in conjunction with attentional con-
trol and emotion regulation as parallel mediators. These serial
models are particularly worth commenting on in relation to the
attachment anxiety dimension. The largest serial path linking
attachment anxiety to mindfulness was a small to moderate
serial path via emotion regulation to attentional control. In this
model, attentional control exerted an effect only through this
serial path. This model supports the high arousal/low control
that has been associated with attachment anxiety. In anxiously
attached individuals, dysregulated emotional states are associ-
ated with rumination and a difficulty in disengaging from neg-
ative thoughts (Gillath et al. 2005; O'Bryan et al. 2017).
Attention is therefore turned inwards, reducing the capacity to
engage in open monitoring and detached observation.
Self-regulation of attentional control is proposed to be the
basis for cognitive and emotional flexibility and is often given
a central role in mindfulness training (Malinowski 2013).
However, for anxiously attached individuals, self-regulation
of arousal may be of more importance than self-regulation of
attention in understanding pathways to dispositional mindful-
ness. This proposition is supported by the results of a recent
factor analytic study which suggests that attachment anxiety
may be particularly associated with lower mindfulness
through low use of emotion re-appraisal strategies
(Stevenson et al. 2019). The findings are illuminating in rela-
tion to the conceptualization of dispositional mindfulness, as
they advance our understanding of specific mechanisms likely
to link attachment-based representations to individual differ-
ences in dispositional mindfulness.
Limitations and Future Research Directions
As with all research, the study has some limitations. The first
concerns the reliance on a self-report measure of mindfulness.
It has been noted that the validity of self-report mindfulness
measures may be hampered by how items are understood
semantically by participants (Grossman 2011). The second is
the use of a unidimensional mindfulness scale. Utilizing a
multidimensional scale would have supported investigation
of mediating pathways between attachment and distinct facets
of mindfulness. Third, the use of multiple-item scales within a
single survey may lead to common methods bias, where spu-
rious correlations can result from participant characteristics,
such as transient mood states, dispositional affectivity, or a
desire to respond logically and consistently (Podsakoff et al.
2003). Future research could control for common methods
bias by conducting multitrait-multimethod studies, where par-
ticipants are measured on constructs using multiple methods
or instruments (Bagozzi and Yi 1993). Finally, while this
study provided novel insight into the relationship between
attachment and mindfulness in adolescents and adults, cross-
sectional studies, do not provide evidence of a temporal rela-
tionship. Longitudinal data would be required to confirm the
causal nature of the concepts investigated and cross-lagged
panel analysis is warranted.
Similarly, mediation analyses do not denote causal rela-
tionships. Randomized control trials would be warranted to
determine the impact of improved attentional or emotion reg-
ulation skills on the relationship between attachment and
mindfulness. As the relationship between attachment anxiety
and mindfulness was moderated by age, the role of age should
be considered in future studies investigating the relationship
between these concepts.
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